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(54) Heat activatable adhesive composition and adhesive sheet having adhesive layer thereof 

(57) A heat activatable adhesive composition 
including a thermoplastic resin, and a hindered phenol 
compound which is solid at 20°C and which is fusible at 
an elevated temperature. The adhesive composition is 
useful as a heat activatable adhesive layer of labels or 
sheets including a heat-sensitive recording label. ■ 
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Description 

[0001] The present invention relates to a heat activatable adhesive composition and to an adhesive sheet or tape 
having an heat activatable adhesive layer. ; 
5 [0002] Conventional adhesive sheets generally have a pressure-sensitive adhesive layer provided on a support 
with a liner (i.e., disposable backing sheet) being attached to the adhesive layer. In use, such a liner is removed and 
discarded, in view of problems caused by the use of liners, there are proposed adhesive sheets having a heat activat- 
able adhesive layer but having no finer, that is, liner-free adhesive sheets. 

[0003] The heat activatable adhesive layer Is of a type which is not adhesive at room temperature but becomes 
10 adhesive when heated at an elevated temperature. The adhesive composition for use in the heat activatable adhesive 
layer is generally composed of a thermoplstic resin, a plasticizer and, optionally, a tackifier. The thermoplastic resin 
exhibits adhesiveness when plasticized. The plasticizer assumes a solid state at room temperature but is melted by the 
application of heat thereto to plastlcize or swell the thermoplastic resin and to actualize the adhesiveness of the resin. 
The tackifier is used for improving the tackiness of the thermoplastic resin. 
is [0004] The heat activatable adhesive sheets are utilized in a wide variety of fields, for example, in the system of 
Point of Sales (POS) in which a heat activatable adhesive label is attached onto a wrapping film covering food. As the 
wrapping film, polyolefin films are substituted for conventional polyvinyl chloride films which cause environmental prob- 
lems. Known heat activatable adhesive sheets, however, have a problem because its adhesion to polyolefin surfaces is 
not satisfactory 

■20 [0005] JP-A-H09-265260 discloses an adhesive sheet including a substrate, an undercoat (heat insulation) layer 
provided on the substrate and containing hollow fine particles, a heat-sensitive recording layer provide on the undercoat 
layer, and a heat activatable layer provided on the substrate opposite the recording layer and containing dicyclohexyl 
phthalate as a plasticizer 

[0005] The conventional heat activatable adhesive sheet has another drawback that blocking phenomenon occurs 
25 when the sheet is stored in rolled form for a long period of time at a temperature of, for example, 40°C. There is a 
demand for a heat activatable adhesive sheet which does not cause blocking at a temperature of 50*C. 
[0007] Known heat activatable adhesive sheets have a further problem because of the use of a phthalate as a plas- 
ticizer. The phthalate compounds are likely to adversely affect reproduction function through a food cycle. 
[0008] It is, therefore, an object of the present invention to provide a heat activatable adhesive composition which 
30 can exhibit strong adhesiveness and excellent anti-blocking properties. 

[0009] Another object of the present invention is to provide a heat activatable adhesive composition which can 
exhibit strong adhesiveness to polymer surfaces such as polyolefin surfaces. 

[0010] It is a further object of the present invention to provide a heat activatable adhesive composition which does 
not contain a phthalate .compound. 
35 [0011] It is yet a further object of the present invention to provide a sheet having a heat activatable adhesive layer. 
[0012] It is a further object of the present invention to provide sheet having (a) a heat activatable adhesive layer and 
(b) a heat-sensitive recording layer or an image receiving layer adapted for receiving an ink image transferred from an 
ink ribbon. 

[0013] In accordance with the present invention there is provided a heat activatable adhesive composition compris- 
40 ing a thermoplastic resin, and a plasticizer including a hindered phenol compound which is solid at 20°O and which is 
fusible at an elevated temperature. 

[0014] Other objects, features and advantages of the present invention will become apparent from the detailed 
description of the preferred embodiments of the invention to follow. 

[0O15] A heat activatable adhesive composition according to the present invention comprises a thermoplastic resin, 

45 a specific plasticizer and, optionally, a tackifier. 

[0016] The thermoplastic resin is not particularly limited in the present invention, but the following polymeric resins 
can be preferably employed: a latex of natural rubber to which a vinyl monomer is graft-copolymerized, a natural rubber, 
latex, polyvinyl acetate, polymethacrylate such as polybutyl methacrylate, synthetic rubber, vinyl acetate-2-ethyihexyl 
acrylate copolymer, vinyl acetate-ethylene copolymer, vinyl pyrrolidone-styrene copolymer, vinyl pyrroli don e-acry late 

so copolymer such as vinyl pyrrolidone-ethyl acrylate copolymer and styrene-acrylate compolymer. The amount of the 
thermoplastic resin in the adhesive composition is generally 1 0-70 % by weight, preferably 20-60 % by weight for rea- 
sons of adhesiveness. 

[0017] As the plasticizer, a hindered phenol compound which is solid at 20°C and which is fusible at an elevated 
temperature is used. The melting point of the hindered phenol' compound is preferably at least 50 d C, more preferably at 
55 least 60°^ for reasons of satisfactory anti-blocking property of an adhesive layer of the heat activatable adhesive com- 
position. The upper limit of the melting point of the hindered phenol compound is preferably 150°C for reasons of heat 
sensitivity of the heat activatable adhesive layer. 

[001 8] The hindered phenol compound is preferably at least one compound selected from those represented by the 



2 



EP 1 085 069 A1 



following formulas (f) through (IV): 
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wherein R 1f R 2 , R3, R^ Rs, Rs, R7. ^9 and R 10 independently stand for an alkyl group, and R s and each stancffor 
a divalent hydrocarbyl group. 

[0019] The alky] groups R-j, R 2 , R3, R4, R5, Re. R7, R9 and R 10 each have preferably 1-20 carbon atoms, more pref- 
erably 1-12 carbon atoms. Most preferably, R lp R 2 , R4, R5, Re, R7, R9 and R 10 are each -CH 3 or -C 2 H 5 or an cc- 
branched alkyl group having 3-10 carbon atoms, such as tert-butyl, while R 3 is a lower alky] having 1-8 carbon atoms. 
Preferably, the divalent hydrocarbyl groups R 8 and R^ are each an alkylene group having 1-12 carbon atoms. 
[0020] The amount of the hindered phenol compound in the adhesive composition is preferably 30-70 % by weight, 
more preferably 35-65 % by weight, for reasons of satisfactory adhesiveness. 

[0021] In addition to the hindered phenol compound, the plasttcizer can contain one or more conventional plasticiz- 
ers, if desired. Examples of such conventional plasticlzers include diphenyl phthalate, dihexyl phthalate, dlcyclohexyl 
phthalate, dihydroabietyl phthalate, dimethyl isophthalate, sucrose benzoate, ethylene glycol dibenzoate, trimethylo- 
I ethane tribe nzoate, giyceride tribe nzoate, pentaerythritol tetrabenzoate, sucrose octacetate, trtcyclohexyl citrate and 
N-cyclohexyl-p-toluene-sulfonamide. The amount of the plasticizer in the adhesive composition is preferably in the 
range of 30 to 70 % by weight, more preferably in the range of 35 to 65 wt % by weight, of the total weight of the adhe- 
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sive composition for reasons of satisfactory adhesiveness of the adhesive composition. 

[0022] it is preferred that the adhesive composition contain a tackifier for reasons of improved adhesiveness of 
thereof. The tackifier preferably has a meiting point or softening point of at least 70°C, more preferably 70-200°C for rea- 
sons of satisfactory anti-blocking property of a heat activatable adhesive layer formed of the adhesive composition. 
Examples of suitable tackifier include rosins and derivatives thereof (such as polymerized rosin, hydrogenated rosin, 
esters of the above-mentioned rosins with polyhydric alcohols such as glycerin and pentaerythritol, and dimers of resin 
acid); terpene resins; petroleum resins; phenolic resins; and xylene resins. The tackifier is used in an amount of 3 to 30 
% by weight, more preferably 5 to 25 % by weight based on the total weight of the adhesive composition, 
[0023] In one embodiment of the present invention, the heat activatable adhesive composition is used for a label or 
sheet including a substrate and an adhesive layer of the heat activatable adhesive composition provided on a surface 
of the substrate. 

[0024] ' In another embodiment of the present invention, the heat activatable adhesive composition is used for a 
heat-sensitive recording label or sheet. The label includes a substrate, a heat-sensitive recording layer provided on one 
surface of the substrate, and an adhesive layer of the heat activatable adhesive composition provided on the other sur- 
face of the substrate. 

[0025] The heat-sensitive recording layer contains one or more leuco dyes as a coloring agent. Suitable leuco dyes 
for use in the coloring layer, which may be employed afone or in combination, include any known leuco dyes for use in 
the conventional thermosensitive recording materials. For example, trip henyl methane-type leuco compounds, fluoran- 
type leuco compounds, phenothiazine-type leuco compounds, auramine-type leuco compounds, spiropyran-type leuco 
compounds, and indolinophthalide-type leuco compounds are preferably employed. 
[0026] Specific examples of such leuco dyes include: 

3,3-bis(p-dimethylaminophenyl)phthalide, 

3,3-bis(p-dimethy[aminophenyl)-6-dimethylaminophthalide (i.e., Crystal Violet Lactone), 
3,3-bis(p-dimethylaminophenyl)-6-diethylaminophthalide, 
3,3-bis(p-dimethy[aminophenyl)-6-chlorophthalide, 
3,3-bis(p-dibutylarriinophenyt)phthalide, 
3<:yclohexylamjno-6-chlorofiuoran, 
3-dimethylamino-5,7-dimethylfluoran, 
3-diethylamlno-7-chlorofluoran, 
3-di ethylamin o-7-methy If I u oran , 
3-di ethylamin o-7,8-benzfluoran, 
3 -di ethylamin o-6-methy i-7-ch I orof luo ran , 
3-(JM-p-tolyl-M-ethylamino)-6-methyl-7-aniHnofluoran, 
' 3-pyrrolidino-6-methyl-7-anilinofluoran, 
2-[N -(3'-trif I uoromethy Ipheny l)ami no]- 6-di ethyl ami n of I uoran , 

2- [3,6-bis(diethylamino)-9-(o-chloroanilino)xanthyI]benzoic acid lactam, 

3- diethylamino-6-methyl-7-(m-trichloromethylanilino)fJuoran, 
3-diethylamino-7-(o-chloroanilino)fluoran, 
S-di-n-butylamino^-fo-chloroaniiinoJftuoran, 
3-(N-methyl-N-n-amylamino)-6-methyf-7-anilinofluoran, 
3-(N-methyl-N-cyclohexylamino)-6-methyl-7-anilinofluoran, 
3-di ethyl amino-6-rn ethy t-7-ani lin of I u oran, 

3-(N, N-diethylamino)-5-methyl-7-(N l N-dibenzylamino)fluoran, 
benzoyl leuco methylene blue, 
e'-chloro-S'-methoxybenzoindolino spiropyran, 
e'-bromo-S'-methoxybenzoindolino spiropyran, 

3-(2 , -hydroxy-4 , -dimethylaminopheny!)-3-(2 , -methoxy-5 , -chforophenyl)phthalide, 
3-(2 , -hydroxy-4 , -dimethylaminophenyl)-3-(2 , -methoxy-5'-n , rtrophenyl)phthalide, 
3-(2 , -hydroxy-4 , -diethylaminophenyl)-3-(2 , -methoxy-5 , -methylphenyl)phthalide, 
S-diethylamino-e-methyl-T-fS'^'-dimethylanilinoJfluoran, 

3-(2 , -methoxy-4'-dimethylaminophenyl)-3-(2'-hydroxy-4 , -chioro-5 , -methylphenyl)phthalide, 
S^-bistdimethylaminoJfluorenespirojg^'J-e-dimethylaminophthalide, 
3-(p-dimethylaminophenyl)-3-{1 , 1 -bis(p"dimethylaminophenyl)ethy]ene-2-yl}phthalide, 
3-(p-dimethylaminophenyl)-3-{1,1-bis(p-dimetrtyla 

3-{p-dimethylaminophenyl)-3-(1-p-dimethylaminophenyl)-1-phenylethylene-2-yl}phthalide, 
3-(p-dimethytaminophenyl)-3-(1-p-drmeth^ 

3-(4 , -dimethylamino-2 l -methoxy)-3-(1"-p-dimethylaminophenyl-1 "-p-chlorophenyl-1" p 3 n -butadiene-4"-yl)benzoph- 
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thalide, 

3-(4 , -djmethylamino-2 , -benzyloxy)'3-(r , -p-dimethylaminophenyl-1 ,r -ph 
3-dimethylam'fno-6-dimethylaminofluo 

3 I 3-bis{2-(p-dimethylaminophenyl)'2-(p-methoxyphenyl)ethenyl}4,5,6,74etrachloroph^ 
5 3-bis{1 J-bis^-pyrrolidinopheny^ethylene-a-yl-S^-dichloro^J-dibromophthallde, 

bis(p-dimethylaminostyryl)-1 -naphthafenesulfonylrnethane, 

3-(N -et hyl-N -tetrahy drof u rf u ryl amin o)-6 -met hy l-7-an ilinof ] u orarr, 

3-(N -ethy I-N -2-ethoxypropy lami n o) -6-methy l-7-ani linof I u oran , 

3-N-methy]-W-isobuty]-6-methyl-7-anilinofluoran, 
10 3-morphorino-7-(N-propyttrifluoromethyianiNno)fluoran, 

3-pyrrolidino-74rifluoromethylanifi'nofluoran, 

3-diethy]amlno-5-ch]oro-7-(N-benzyltrlffuoromethylanilino)fluoran, 

3-pyrrolidino-7-(cfi-p-chlorophenyl)methylaminoffuoran, 

3-diethylamino-5-chloro-7-(a-phenylethy]amino)fluoran l 
15 S^N-ethyl-p-toluidinoJ^^a-phertylethylarninoJfluoran, 

3-diethy[amino-7-(o-inethoxycarbony1phenylamino)fluoran p 

3-diethylamino-5-methyl-7-(a-phenylethylamlno) f luoran, 

3-diethyfamino-7-piperidin of luoran, 

2- chloro-3-(N-methyltoluldino)-7-(p-n-bLrtylanlJlno)fluDran p 
20 S-fN-methyl-N-isopropylaminoJ-e-methyl^-anillnofluDran, 

S-di-n-butyiamino-e-methyi^anilinofluoran, 

S^N-benzyl-N-cyclohexylaminoJ-Sje-benzo^-a-naphthylamlno-^-bromofluoran, 

3- diethylamino-6-chloro-7-anilinofluoran, 

3-ofi ethyl amino-6-methy l-7-rnesidi no-4' , 5'-benzof luo ran , 
25 S-N-methyl-N-isopropyl-e-methyl-T-anillnofluoran, 
3-N -ethy I-N-isoamy l-6-methyl-7-an i linof luoran , and 

3- d iethylamino-6-methyl-7-(2',4 , -dimethy lani lino)f luoran . 

[0027] The heat-sensitive recording layer also contains a developer. Any conventional electron acceptor or oxidlz- 
30 Ing agent which works upon the above-mentioned leuco dyes to induce color formation, such as phenol compounds, 
thiophenol compounds, thiourea compounds, organic acids and metal salts of organic acids, can be employed. Specific 
examples of such color developers include: 

4,4 , -isopropylidenediphenoI, 
35 3,4-isopropylidenebisphenoI, 

4,4-isopropy!ideneb]s(o-methylphenol), 

4,4'-sec- : butylidenebtsphenol, 

4,4 , -isopropylidenebis{2-tert-butylphenol) t 

2,2 , -methyJenebls(4-ethyl-6-tert-butylphenol), 
40 zinc p-nitrobenzoate, 

I f 3,5-tris(4-tert-butyl-3-hydroxy-2,6-dimetylbenzyl)isocyanuric acid, 
2,2-(3,4 J -dihydroxydiphenyl)propane, 

I I ,3-bis(4-hydroxyphenylthio)-2-hydroxypropane, 
bis(4-hydroxy-3-methylphenyl)sulfide, 

45 4-[P-(p-methoxyphenoxy)ethoxy]salicy!ate, 

1 ,7-bis(4-hydroxyphenylthio)-3,5-dioxaheptane, 

1 l 5-bis(4-hydroxypheny]thio)-5-oxapentane > 

monocalcium salt of monobenzylphthalate, 

4,4'-cycl oh exyfide nediphenol, 
so 4,4 , -isopropylidenebis(2-chlorophenof), 

2,2'-methylenebis(4-methyl-6-tert-butylpheno[), 

4,4'-butylidenebis(64ert-butyl-2-methyl)pheno1, 

1 ,1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane, 

1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)butane, 
55 4,4-thiobis(6-tert-buty l-2-methy l)p h e no I, 

4,4'-diphenolsu[fone, 

4 t 2 , -diphenolsulfone, 

4- isoproxy-4 l -hydroxydiphenylsulfone, 
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4- benzyloxy~4 l -hydroxydiphenylsulfone, 
4,4'-diphenolsuifoxlde, 

isopropyl p-hydroxybenzoate, 
benzyl p-hydroxybenzoate, 
5 benzyl protocatechuate, 

stearyl gallate, 
lauryl gallate, 
octyl gallate, 

1 .3- bis(4-hydroxyphenylthio)propane, 
10 N.N'-diphenylthiourea, 

KN'-ditm-chlorophenyOthiourea* 
salicylanitide, 

5- ch lorosalicylanilide, 
salicyl-o-chloroanilide, 

75 bis(4-hydroxyphenyl)methyl acetate, 
bis(4-hydroxyphenyl)benzyl acetate, 
1 J 3-bis(4-hydroxycLimyl)benzene t 

1 .4- bis(4-hydroxycumyl)benzene, 
2,4-diphenolsulfone, 

20 S.S-diallyW^'-diphenotsulfone, 

3,4-dihydroxy-4'-methyldiphenylsu[fone, 

antipyrin complex of zinc thlocyanate, ■ 

2-hydroxy-3-naphthoic acid, 

2-hydroxy-1 -naphthoic acid, 
25 1 -hydroxy~2-naphthoic acid, 

metal (zinc, aluminum, calcium, etc.) salts of hydroxy naphthoic acid, 

zinc 1-acetyloxy-2-naphthoate, 

zinc 2-acetyloxy-i-naphthoate, 

zinc 2-acetyloxy-3-naphthoate, 
30 a,a-bis(4-hydroxyphenyt)-a-methyltoluene, 

tetrabrornobisphenot A, 

tetrabrornobisphenof S, 

4 J 4'-thiobis(2-methylphenol), and 

4,4'-thiobis(2-ch3orophenol), 

35 

[0028] These developers are employed alone or in combination. 

[0029] The developer Is used in an amount of from about 1 to about 20 parts, more preferably from about 2 to about 
1 0 parts by weight, per 1 part by weight of the coloring agent. 

[0030] The heat-sensitive recording layer further contains a binder resin. Any conventionally employed binder such 
40 as a water-soiuble polymer may be suitably used for the purpose of the present invention. Examples of binder resins 
include polyvinyl alcohol starch and starch derivatives cellulose derivatives such as methoxy cellulose, hydroxyethyl cel- 
lulose, carboxymethyl cellulose, methyl cellulose and ethyl cellulose, sodium polyacrylate, polyvinyl pyrrolidDne, acryla- 
mide-acrylic ester copolymer, acryl amide-acrylic ester-methacrylic acid terpolymer, alkali salts of styrene-maleic 
anhydride copolymer, polyacrylamide, sodium alginate, gelatin and casein. An aqueous polymer emulsion of polyvinyl 
45 acetate, polyurethane, polyacry lie acid, polyacrylate, polymeth acryl ate, polybutylmeth aery late, vinyl chloride-vinyl ace- 
tate copolymer or ethylene- vinyl acetate copolymer, or a latex of styrene-butadiene copolymer and styrene-butadiene- 
acrylic copolymer may also be used as the binder. 

[0031] The heat-sensitive recording layer may contain a heat-fusible material preferably having a melting point of 
5D-200°C. Illustrative of suitable heat-fusible material are fatty acids such as stearic acid and behenic acid; fatty acid 

so esters; fatty amides such as stearamide and palmitamide; fatty acid salts such as zinc stearate, calcium stearate, alu- 
minum stearate, zinc plamitate and zinc behenate; and waxes such as stearate wax, polyethylene wax, carnauba wax, 
microcrystalline wax and carboxyl-modified paraffin wax. Other suitable heat-fusible materials include p-benzylbiphe- 
nyl, terphenyl, triphenylmethane, benzyl p-benzyloxybenzoate, p-benzyloxynaphthalene, phenyl p-naphthoate, phenyl 
1-hydroxy-2-naphthoate, methyM-hydroxy-2-naphthoate, diphenyl carbonate, glycol carbonate, dibenzyl terephthalate, 

55 dimethyl terephthalate, 1 ,4-dimethoxy naphthalene, 1 ,4-diethoxynaphthalene, 1,4-dibenzyloxynaphthalene, 1,2-diphe- 
noxyethane, 1 ,2-bis(3-methytphenoxy) ethane, 1,2-bis(4-methylphenoxy)ethane, 1,4-diphenoxy-2-butene, 1,2-bis 4- 
methoxyphenylthio)ethane, dibenzoylmethane, 1,4-diphenylthiobutane, 1 ,4-diphenylthio-2-butene, 1,3-bis(2-viny- 
loxyethoxy)benzene, 1-4-bis(2-vinyloxyethoxy)benzene, p-(2-vinyloxyethoxy)biphenyl, p-allyloxybiphenyl, p-propagy- 
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loxybiphenyl, dibenzoyloxymethane, dibenzoyloxypropane, dibenzyldisulfide, 1 ,1-diphenylethanol, 1,1 - 
diphenylpropanol, p-benzyloxy benzyl alcohol, 1 ,3-phenoxy-2-propanol, N-octadecylcarbamoyl-p-methoxycarbony (ben- 
zene, N-octadecylcarbamoylbenzene, 1 ,2-bis(4-methoxyphenoxy)propane, 1 ,5-bis(4-methoxyphenoxy)-3-oxapentane, 
dibenzy! oxalate, di-p-methylbenzyl oxalate or di-4-chlorobenzyl oxalate. 

s [0032] The heat-sensitive recording layer may additionally contains various conventionally employed additives such 
as a surfactant, an organic or inorganic filler and a lubricant. Examples of fillers include silica, zinc oxide, aluminum 
hydroxide, zinc hydroxide, barium sulfate, kaolin, clay, talc, calcium carbonate, magnesium carbonate, calcined clay, 
titanium oxide, diatomaceous earth, anhydrous silica, activated clay, surface treated calcium, styrene-methacrylic acid 
copolymer powder, nylon powder, polyethylene powder, polystyrene powder and urea-formaldehyde resin powder. 

10 [0033] The heat-sensitive recording layer may be formed on a substrate by any customarily employed method. For 
example, the above-described leuco dye, developer and an aqueous solution or dispersion of a binder are ground with 
a ball mill, an attriter or a sand mill into a particle size of 1 -3 jam. The resulting dispersion is then mixed with other addi- 
tives such as a filler and a heat-fusible material to obtain a coating liquid. The coating liquid is applied onto the substrate 
and dried to form the heat-sensitive recording layer thereon. 

75 [0034] If desired, an undercoating layer may be interposed between the substrate and the heat-sensitive layer. An 
protecting layer (overcoat layer) may also be formed over the heat-sensitive layer. Such undercoating and protecting 
layers may be constituted of the above-described binder resin and, optionally, filler, heat-fusible material and surfactant. 
If desired an ink image may be printed on the heat-serisitive recording layer or on the protecting layer. The ink may be, 
for example, a UV-curable ink. 

20 [0035] In a further embodiment of the present invention, the heat activatable adhesive composition is utilized for a 
heat transfer recording label or sheet including a substrate, an image receiving or accepting layer provided on one sur- 
face of the substrate and an adhesive layer of the heat activatable adhesive composition provided on the other surface 
of the substrate. The image receiving layer is adapted to receive an ink image, by fusion or sublimation transfer, from 
an ink ribbon which is heated tmagewise with a thermal head. 

25 [0036] The image receiving layer generally contains a filler and a binder. A water-resistance imparting agent such 
as a crossJinking agent may be also incorporated into the ink receiving layer, 

[0037] Examples of the fillers for use in the image receiving layer include inorganic pigments such as calcium car- 
bonate, silica, zinc oxide, titanium oxide, aluminum oxide, aluminum hydroxide, zinc hydroxide, barium sulfate, clay, cal- 
cined clay, magnesium silicate, magnesium carbonate, white carbon, kaolin, talc, surface treated calcium carbonate 
30 and silica; and organic pigments such as urea-formaldehyde resins, styrene-methacrylic acid copolymers, polystyrene 
resins. 

[0038] Suitable binders for use in the image receiving layer include water soluble resins such as polyvinyl alcohol; 
starch and derivatives thereof; cellulose derivatives such as methoxy cellulose, hydroxyethyl cellulose, carboxymethyl 
cellulose, methyl cellulose and ethyl cellulose; sodium polyacrylate; polyvinyl pyrrolidone; acrylamide-acrylate copofy- 
35 mers; aery lamide-acrylate-methacry lie acid copolymers; styrene-maleic anhydride alkali metal salts; isobutylene- 
maleic anhydride alkali metal salts; polyacrylamide; sodium alginate; gelatin; and casein. The binder is generally used 
in an amount of 0.1 to 0.2 part by weight per part by weight of the filler. 

[0039] Illustrative of suitable water-resistance imparting agent are formaldehyde, glyoxal, chromium alum, mela- 
mine-formaldehyde resins, urea resin, melamine resin, polyamide resins and polyamide-epichlorohydrin resins. The 
40 water-resistance imparting agent is generally used in an amount of 0.3 to 0.5 part by weight per part by weight of the 
binder. The image receiving layer is preferably treated by calendaring to have a surface smoothness of 500 seconds or 
more for reasons of improved grade of the images. 

[0040] In a further embodiment of the present invention, the heat activatable adhesive composition is utilized for a 
double coated adhesive sheet having a substrate and adhesive layers of the adhesive composition formed on both 
45 sides of the substrate. 

[0041 ] In the foregoing embodiments, a heat insulating layer may be suitably interposed between the substrate and 
the adhesive layer of the heat activatable adhesive composition for the purpose of improving efficiency in being heated. 
Such a heat insulating layer may also be interposed, as an undercoat layer, between the substrate and the heat-sensi- 
tive recording layer for the purpose of improving heat-sensitivity thereof. 
so [0042] In the present invention, there can be employed (a) a non-expanded insulating layer using (a1) minute void 
particles with a voidage of 30% or more, each made of a thermoplastic resin as its shell or (a2) a porous pigment; and 
(b) an expanded insulating layer containing an expanded filler. 

[0043] The minute void particles with a voidage of 30% or more for use in the former-type insulating layer are 
minute particles. expanded so that air or other gases are contained therewithin. The minute void particles with an aver- 
ts age particle size of 2 to 20 ujn, preferably 3 to 10 um are employed. When the average particle diameter (outer diame- 
ter) of the minute void particles is 2 u,m or less,, void particles with a desired voidage cannot be easily produced. When 
the average particle diameter of the minute void particles is 20 urn or more, the surface smoothness of the obtained 
insulating layer is lowered. It is preferred that the minute particles be classified to have a uniform particle size. 
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[0044] The voidage of the minute void particles for use in the insulating layer is 30% or more, preferably 50% or 
more. When the insulating layer interposed between the support and the heat activatable adhesion layer has a voidage 
of 30% or less, sufficient insulating properties cannot be obtained, so that the thermal energy app: i*d to the adhesive 
layer by a heating medium for heat activation cannot be efficiently used for heat activation thereof x hence, smprove- 
5 ment in adhesion cannot be attained, 

[0045] The term "voidage" of minute void particles herein is intended to refer to a percentage obtained by the fol- 
lowing formula: 

Voidage (%) = DI/DO x 1 00 

10 

wherein D1 and DO represent the inner and outer diameters of the void particles, respectively. 

[0046] The minute void particles are formed of a thermoplastic resin which constitutes shells thereof, as previously 
mentioned. As the above-mentioned thermoplastic resin, a copolymer resin containing as major components vinylidene 
chloride and acrylonitrile is preferably employed. 
is [0047] Examples of the porous pigment for use in the non-expanded insulating layer include organic pigments such 
as urea-formaldehyde resin, and inorganic pigments such as shirasu clay. 

[0048] The non-expanded insulating layer may be formed on the substrate as follows. The above-mentioned minute 
void particles or porous pigment particles are dispersed in water together with a binder to obtain a coating liquid. The 
coating liquid thus prepared is then coated on the substrate and dried to obtain the insulating layer formed on the sub- 
20 strate. Jn this case, the deposition amount of the minute void particles is preferably at least 1 g/m 2 , more preferably in 
the range of about 2 to 15 g/m 2 . The binder is generalfy used in an amount of 2 to 50 % by weight based on the total 
weight of the minute void particles and the binder. 

[0049] As the binder for the non-expanded insulating layer, a water-soluble polymer or an aqueous polymer emul- 
sion is preferably used. Illustrative of suitable water-soluble polymers are polyvinyl alcohol, starch and starch deriva- 
25 lives, cellulose derivatives such as methoxy cellulose, hydroxyethyl cellulose, carboxymethyl cellulose, methyl cellulose 
and ethyl cellulose, sodium pofyacrylate, polyvinyl pyrrolidone, acryiamide-acrylic ester copolymer, acrylamide-ac> 
este r-methacry lie acid terpolymer, alkali salts of styrene-maleic anhydride copolymer, polyacrylamide, sodium algtr 
gelatin and casein. Illustrative of suitable aqueous polymer emulsions are latexes such as styrene-butadiene copoly ^ 
and styrene-butadiene-acrylic copolymer and emulsions such as vinyl acetate resin, vinyl acetate-acrylic acid copoly- 
30 mer, styrene-acrylate copolymer, acrylate resin and polyurethane resin, 

[0050] An expandable filler is used for formation of the expandable insulating layer. The expandable filler may be 
plastic void filler particles, each having a thermoplastic resin shell and a blowing agent, such as a low boiling point sol- 
vent contained in the shell. The void plastic filler particles thus constructed are expanded when heated. It is preferred 
that the particle size of expandable plastic filler be in the range of 2 to 50 u/n, more preferably 5 to 20 u.m, in the non- 
35 expanded state, and in the range of 1 0 to 1 00 jim, more preferably 1 0 to 50 jim, in the expanded state, 

[0051] Examples of the thermoplastic resins for forming the shell of the expandable plastic filler particles include 
polystyrene, polyvinyl chloride, polyvinylidene chloride, polyvinyl acetate, polyacrylate, polyacrylonitrile, polybutadiene 
and copolymers comprising monomers constituting the above-mentioned resin. As the blowing agent, propane, butane 
or a mixture thereof is generally employed'. 
40 [0052] . The expanded insulating layer may be formed on the support as follows. A mixture of the above-mentioned 
expandable plastic filler and a binder is coated on the support and dried to obtain a coating. Then, the coating is con- ■ 
tacted with a hot plate to expand the expandable filler. It is preferred that the deposition amount of the plastic filler be at 
least 1 g/m 2 , more preferably about 2 to 5 g/m 2 in a non-expanded state. The binder may be added to the plastic filler 
in such an amount that can firmly bind the obtained expandable insulating layer to the support In general, the amount 
45 of the binder is in the range of 5 to 50 % by weight based on the total weight of the expandable plastic filler and the 
binder agent The blowing temperature of the plastic Tiller is a softening point of the thermoplastic resin constituting the 
shell of the plastic filler particles. It is preferred that the blowing magnification be 2 to 4 times, more preferably 2 to 3 
times. 

[0053] The surface of the obtained insulating layer of an expanded type is considerably rough. Therefore, it is pref- 
50 erable to subjectthe insulating layer to a surface treatment by calendaring after expanding the plastic filler particles bye 
the application of heat thereto. When necessary, at least one undercoat layer may be provided on the insulating layer. 
Such an undercoat may also be provided under the insulating layer. 

[0054] The above-mentioned insulating layer may further comprise auxiliary additives, such as a filler, a heat-fusi- . 
ble material and a surfactant. The filler and heat-fusible material previously described with regard to the heat-sensitive 
55 layer may also used for the insulating layer. 

[0055] The substrate used in the foregoing embodiments may be any conventionally employed support such as 
paper (e.g. woodfree paper, art paper or coated paper) or a plastic film (e.g. a polyester film made of polyethylene 
terephthalate or polybutylene terephthalate, a cellulose derivative film made of cellulose triacetate, a polyolefin film 
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made of polypropylene or polyethylene, a polystyrene film or a laminated film of the above-mentioned films). 
[0056] The following examples will further Illustrate the present invention. Parts and percentages are by weight 

Example 1 

Preparation of Plasticizer Dispersion ( A ) : 
[0057] 



10 



15 



Methyl 3-{3,5-di-tert-butyl-4-hydroxyp he ny I) propionate (plasticizer) 

Polyvinyl alcohol (30 % aqueous solution) 

Water 



40 parts 
4 parts 
56 parts 



20 



[0058] A mixture having the composition shown above was dispersed with a sand mill to obtain Dispersion (A) of 
the plasticizer having an average particle size of 1 .0 \im. 

Preparation of Adhesive Coating Liquid (B) : 

[0059] 



25 



30 



Methyl methacrylate-grafted natural rubber latex dispersion (solid content: 50 %) 
Rosin ester dispersion (solid content: 50 %) 
Dispersion (A) shown above 



50 parts 
35 parts 
1 00 parts 



[0060] Above composition was mixed to obtain an adhesive coating liquid (B). 

35 Preparation of Heat Activatable Adhesive Label : 

[0061] The coating liquid (B) was applied onto a paper having a basis weight of 80 g/rn 2 and dried to form thereon 
a heat activatable adhesive layer having a dried weight of 25 g/m 2 . 

40 t Example. 2 

Preparation of Heat Activatable Adhesive Label : 

[0062] Example 1 was repeated in the same manner as described except that triethylene glycol-bis[3-(3-tert-butyl- 
45 5-methyl-4-hydroxyphenyl)propionate] was substituted for methyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate. 

Example 3 

Preparation of Heat Activatable Adhesive Label : 

50 

[0063] Example 1 was repeated in the same manner as described except that 1,6-hexandiol-brs[3-(3-tert-butyl-5- 
methyl-4-hydroxyphenyl)propionate] was substituted for methyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate. 

Example 4 - 

55 

.Pre paration of Heat Activatable Adhesive Label : 

[0064] Example 1 was repeated in the same manner as described except that pentaerythrityl-tetrakis[3-(3-tert- 
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butyf-5-methyl-4-hydroxyphenyl)propionate] was substituted for methyl 3-(3,5-di-tert-butyl-4-hydroxypheny!)propionate, 
Example 5 

5 Preparation of Heat Insulation Layer Coating Liquid (C) : 
[0065] 



10 



15 



Aqueous dispersion of minute void particles {copolymer resin comprising vinylidene chloride and acrylo- 
nitrile as the main components; solid content: 32%, average particle diameter: 5 u.m, and voidage: 92%) 

Styrene-butadiene copolymer latex 

Water 



30 parts 

10 parts 
60 parts 



Preparation of Corlorina Agent Dispersion (DY 
20 [0066] 



25 



3-Dibenzylamino-6-methyl-7-anilinofluoran 
10 % Aqueous polyvinyl alcohol 
Water 



20 parts 
1 0 parts 
60 parts 



30 [0067] A mixture having the composition shown above was dispersed with a sand mill to obtain a coloring agent dis- 
persion (D) having solid matters having an average particle size of 2,5 }xm or less. 

Preparation of Developer Dispersion (E^ : 

35 [0068] 



40 



45 



50 



55 



4,4 , -Dihydroxybenzophenone 


10 parts 


10 % Aqueous polyvinyl alcohol 


25 parts 


Calcim carbonate 


15 parts 


Water 


50 parts 



[0069] A mixture having the composition shown above was dispersed with a sand mill to obtain a developer disper- 
sion (E) having solid matters having an average particle size of 2.5 ujti or less. 

[0070] One part of the dispersion (D) was blended with 8 parts of the dispersion (E) and stirred to obtain a heat- 
sensitive recording layer coating liquid (F), 

Preparation of Heat-Sensitive Recording Adhesive Sheet : 

[0071] The coating liquid (C) obtained above was applied onto a paper having a basis weight of B0 g/rn 2 and dried 
to form thereon a heat insulating layer having a dried weight of 4 g/m 2 . Then the coating liquid (F) obtained above was 
applied onto the insulating layer and dried to form thereon a heat-sensitive recording layer having a dried weight of 5 
g/m 2 . Then* the surface of the heat-sensitive recording layer was subjected to a supercalendering treatment so that the 
layer had a surface smoothness of 2,000 sec in accordance with the method of Qhken-shiki prescribed in Japan Tappi 
No. 5. The adhesive coating liquid (B) obtained in Example 1 was applied onto a surface of the above paper opposite 
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the heat-sensitive recording layer and dried to form thereon a heat activatable adhesive layer having a dried weight of 
25 g/m 2 , thereby obtaining a heat-sensitive recording adhesive sheet 

Example 6 

s 

[00.72] Example 5 was repeated in the same manner as described except that the heat insulating layer was not 
formed. Thus, the heat-sensitive recording layer was formed directly on the paper substrate. 

Comparative Example 1 

10 

Preparation of Heat Activatable Adhesive Lafeej: 

[0073] Example 1 was repeated in the same manner as described except that dicyclohexyf phthalate was substi- 
tuted for methyl 3-(3,5-di-tert-buryl-4-hydroxyphenyl)propionate. 

15 

Comparative Example 2 

Preparation of Heat Activatable Adhesive Label : 

20 [0074] Example 1 was repeated in the same manner as described except that diphenyl phthalate was substituted 
for methyl 3-(3,5-di-tert-butyl-4-hydroxyphenyf)propionate, 

Comparative Example 3 

25 [0075] Example 5 was repeated in the same manner as described except that dicyclohexyl phthalate was substi- 
tuted for methyl 3-(3,5-di-tert"butyl-4-hydroxyphenyl) propionate. 

Comparative Example 4 

30 [0076]- Comparative Example 3 was repeated in the same manner as described except that the heat insulating layer 
was not formed. 

[0077] The thus obtained sheets were tested for adhesiveness, anti-blocking property and dynamic color density 
{in the case of the heat-sensitive recording sheets) according to the following methods. 

35 Adhesiveness : 

[0078] Sample sheet is placed in a thermostatic vessel at 90°C for 1 minute for the activation of the adhesive layer. 
The activated sample is applied to a plastic sheet (polyvinyl chloride sheet (VC) and polyethylene sheet (PE)). Adhesion 
between the sheet and the sheet is evaluated according to the following ratings: 

40 

A: strong 

B: fair (practically no problem) 
C: weak 

45 Anti-blocking property : 

[0079] Two same samples are stacked with the top surface of one sample being contacted with the bottom surface 
of the other. The stacked samples are placed at a constant temperature (40°C, SO^C and 60°C) and a constant humidity 
of 30 % RH for 24 hours while being applied with a pressure of 2 kg/cm 2 . The stacked samples are cooled to room tem- 
so perature and separated from each other. Anti-blocking property is evaluated according to the following ratings: 

A: Separated without generating a sound (no blocking) 

B: Separated with generation of a sound {almost no blocking) 

C: Slight blocking (practically no problem) 

55 D: Blocking 
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Dynamic Coloring Density : 

[0080] Sample heat-sensitive recording sheet is loaded in a therrnosensitive printing test apparatus equipped with 
a commercially available thin film head (made by Matsushita Electronic Components Co., Ltd,), and images are ther- 
s mally printed on the sampte under the following conditions: 

Electric power applied: 0.6 W/dot 
Recording time for one line: 1 0 msec/line 
Scanning density: B x 7.7 dot/mm 
10 Pulse width: 0.4 msec and 0.5 msec. 

The coloring density of the images recorded on the sample sheet is measured using a McBeth densitometer RD-91 4. 
[0081] The results are shown in Table 1 . 



15 



Example 


Adhesion 


Anti-blocking 


Color Density 




VC 


PE 


40°C 


50°C 


60°C 


0.4 msec 


0.5 msec 


.1 


A 


A 


A 


C 


D 






2 


A 


A 


A 


A 


B 






3 


A 


A 


A 


A 


B 






4 


A 


A 


A 


A 


A 






5 


A 


A 


A 


C 


D 


0.B2 


1.25 


6 


A 


A 


A 


C 


D 


0.61 


1.03 


Comp. 1 


B 


B 


B 


D 


D 






Comp, 2 


B 


C 


A 


B 


D 






Comp. 3 


B 


B 


B 


D 


D 


0.81 


1.26 


Comp. 4 


B 


B 


■ B 


D 


D 


0.60 


1.02 



35 

[0082] . The invention may be embodied in other specific forms without departing from the spirit or essential charac- 
teristics thereof. The present embodiments are therefore to be considered in all respects as illustrative and not restric- 
tive, the scope of the invention being indicated by the appended claims rather than by the foregoing description, and all 
the changes which come within the meaning and range of equivalency of the claims are therefore intended to be 
40 embraced therein. 



Claims 



1 . A heat activatable adhesive composition comprising 

45 

a thermoplastic resin; and 

a plasticizer including a hindered phenol compound which is solid at 20°C and which is fusible at an elevated 
temperature. 

so 2. A composition as claimed in claim 1 , wherein said hindered phenol compound is represented by the following for- 
mula (I): 
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CH2CH2COOR3 ( I ) 



10 



75 



20 



25 



3. 



wherein R 1f R-| and R 3 each stand for an alkyl group. 

A composition as claimed in claim 1, wherein said hindered phenof compound is represented by the following for- 
mula (II): 




CH 2 CH2COOCH2CH20CH2|- 



(II) 



wherein R 4 and R 5 each stand for an alkyl group. 

A composition as claimed in claim 1, wherein said hindered phenol compound is represented by the following for- 
mula (III): 



30 



35 



H0-^3-CH 2 CH2C0Or-R 
R7 



a 



(III) 



40 



45 



wherein R e and R 7 each stand for an- alkyl group and R 8 stands for a divalent hydrocarbyl group. 

A composition as claimed in claim 1 , wherein said hindered phenol compound is represented by the following for- 
mula (IV): 



50 



55 



HO—? V -CH 2 CH 2 C00-R 11 4-C 
Rio 7 



(IV) 



wherein R & and R 10 each stand for an alkyl group and R 1t stands for a divalent hydrocarbyl group. 
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6. A composition as claimed in claim 1, wherein said thermoplastic resin and said hindered phenol compound are 
present in amounts of 1 0-70 % by weight and 30-70 % by weight, respectively. 

7. A composition as claimed in claim 1 , further comprising a tackifier. 

5 

8. A sheet comprising a substrate and an adhesive layer of a heat activatable adhesive composition according to 
claim 1 provided on at least one side of said substrate. 

9. A sheet as claimed in claim 8, further comprising a heat insulating layer interposed between said substrate and 
10 said adhesive layer. 

10. A sheet as claimed in claim 8, wherein said adhesive layer is provided only one side of said substrate, said sheet 
further comprising a heat-sensitive recording layer provided on the other side of said substrate. 

15 11. A sheet as claimed in cEairn 10, further comprising an undercoat layer interposed between said substrate and said 
heat-sensitive recording layer. 

12. A sheet as claimed In claim 10, wherein said heat-sensitive recording layer has an ink image printed thereon. 

20 13. A sheet as claimed in claim 10, further comprising a protecting layer provided on said heat-sensitive recording . 
layer. 

14. A sheet as claimed in claim 13, wherein said protecting layer has an ink image printed thereon, 

23 15. A sheet as claimed in claim 8, wherein said adhesive layer is provided only one side of said substrate, said sheet 
further comprising an image receiving layer provided on the other side of said substrate for receiving an ink image 
transferred from an ink ribbon. 
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